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Purpose: The aim of this study was to analyze the outcomes of immediate primary repair 
(IPR) compared with delayed repair (DR) after initial suprapubic cystostomy. 
Materials and Methods: We reviewed the records of 60 patients with bulbous urethral 
disruption after blunt trauma from February 2001 to March 2011. Seventeen patients 
who presented in an acute injury state underwent IPR; 43 patients underwent DR after 
the initial suprapubic cystostomy. None of the patients had undergone previous ure- 
thral manipulation. We compared the outcomes, including stricture, impotence, and 
incontinence, between the two management approaches. We also measured the time 
to spontaneous voiding, the duration of suprapubic diversion, and the number of days 
spent in the hospital. 

Results: The median follow-up was 20.5 months (range, 13 to 59 months; mean, 23.3 
months). Among 17 patients in the IPR group, strictures developed in 2 patients 
(11.7%), and among 53 patients in the DR group, strictures developed in 8 patients 
(18.6%, p=0.709). The incidences of impotence and incontinence were similar in both 
groups (17.6% and 0% in the IPR group vs. 27.9% and 4.6% in the DR group, p=0.520 
and 1.000, respectively). The time to spontaneous voiding and the duration of supra- 
pubic diversion were significantly shorter in the IPR group (average 27.3 and 33.4 
days, respectively) than in the DR group (average 191.6 and 198.1 days, respectively; 
p< 0.001 and < 0.001). 

Conclusions: IPR may provide comparable outcomes to DR and allow for shorter times 
to spontaneous voiding and reduce the duration of suprapubic diversion. 
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INTRODUCTION 

Aside from iatrogenic urethral injuries, most anterior ure- 
thral injuries are caused by straddle injuries. Straddle in- 
juries usually involve only the bulbous urethra, which is 
crushed against the undersurface of the symphysis pubis. 
In contrast, posterior urethral injuries are distraction in- 
juries accompanied by pelvic fracture injuries [1,2]. 

The optimal treatment of bulbous urethral injuries re- 
mains controversial [2-5] . Treatment should be aimed at 



preventing long-term sequelae, such as stricture, incon- 
tinence, and erectile dysfunction. Conventionally, anterior 
urethral injuries have been managed with initial supra- 
pubic cystostomy and delayed repair (DR) if necessary. 
This approach allows for appropriate urinary drainage un- 
til the local edema and associated injuries have subsided 
[4,6] . However, long-term suprapubic cystostomy is asso- 
ciated with wound infection, urinary tract infection, bladder 
calculi, patient discomfort, leakage, and dislodgment [7] . 
To date, few reports have focused on immediate primary 
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repair (IPR) as the initial treatment for acute urethral in- 
juries [2] . Additionally, many urologists are not familiar 
with IPR at this time. Therefore, we analyzed our experi- 
ences of IPR compared with DR for the management of 
acute bulbous urethral injuries. 

MATERIALS AND METHODS 

Patients were selected retrospectively from February 2001 
to March 2011. We identified 71 male patients with trau- 
matic anterior urethral disruptions, either partial or com- 
plete, on the basis of retrograde urethrography. All pa- 
tients had experienced blunt straddle trauma during work 
activities, bicycle accidents, or sport activities. According 
to the American Association for the Surgery of Trauma ure- 
thral injury scaling system, partial disruption was defined 
as the extravasation of contrast at the injury site with con- 
trast visualized in the bladder. Complete disruption was 
defined as the extravasation of contrast at the injury site 
without contrast visualized in the bladder [8]. Patients 
were excluded from the analysis if they had concomitant 
pelvic bone fracture or any other organ injury except scrotal 
hematoma or had undergone previous urethral 
manipulations. Patients with a follow-up duration of less 
than 1 year were also excluded. Thus, 60 patients were en- 
rolled in the study. Among these 60 patients, 17 presented 
to the emergency department with acute injury and under- 
went IPR. Forty-three patients were referred to our in- 
stitution 2 to 5 months after injury with a suprapubic cys- 
tostomy tube. These patients submitted to elective DR. 

All urethroplasties were performed by a single surgeon. 
The standard technique of excision and reanastomosis was 
used for all patients. According to this technique, the cor- 
pus spongiosum is vigorously mobilized, extending in some 
cases to the penoscrotal junction distally and to the peri- 
neal body proximally. The area of fibrosis is completely ex- 
cised, and the urethral anastomosis is widely spatulated, 
creating a large ovoid anastomosis. Simultaneous supra- 
pubic cystostomy was performed in cases of IPR. At 3 weeks 
after the urethroplasty, pericatheter retrograde urethrog- 
raphy was performed. If there was no leakage of contrast 
media, the Foley catheter was removed. Otherwise, the 
Foley catheter was left in place, and the urethrography was 



repeated 1 to 2 weeks later. The suprapubic tube was 
clamped and removed only when the patient was voiding 
normally. The patient variables collected preoperatively 
included age, height, body weight, and body mass index 
(BMI). The operating time, estimated blood loss based on 
the amount of blood in the suction container (accounting 
for irrigation used on the surgical field) and the difference 
in the weights of dry and blood-soaked sponges, and any 
perioperative complications described in the medical re- 
cords were reviewed. Urethral defect length was measured 
during surgery, defined as injured longitudinal length to 
repair. We compared the outcomes of the two types of man- 
agement approaches utilizing the following measures: the 
rate of urethral stricture, impotence, and incontinence. 
Stricture was defined as the need for any postoperative 
intervention. Erectile function and continence were de- 
termined by subjective reporting. The inability to achieve 
an erection during intercourse with vaginal penetration 
was defined as impotence. Incontinence was considered as 
the need for pads to protect against urinary leakage. We 
investigated the time to voiding normally, the duration of 
suprapubic tube use, and the number of days spent in the 
hospital. 

The data are presented as means±standard deviation. 
Student's t-test or the Mann-Whitney U test was used for 
continuous data to evaluate comparisons between the 
groups. The chi-square test was used for categorical data. 
All p-values were 2-tailed, and p<0.05 was considered 
statistically significant. Statistical analyses were per- 
formed by using SPSS ver. 19.0 (SPSS Inc., Chicago, IL, 
USA). 

RESULTS 

Detailed demographic information for the study pop- 
ulation is provided in Table 1. The mean age for all partic- 
ipants was 42.3±14.0 years (range, 14 to 74 years). 
Seventeen patients (28.3%) presented with an acute injury 
status, and 43 patients (71.7%) presented with a delayed 
status. Seven patients (11.7%) had partial disruptions in 
the bulbous urethra, and 53 patients (88.3%) had complete 
urethral disruptions in the bulbous urethra. The mean ure- 
thral defect length was 2.03±0.8 cm in all patients with 



TABLE 1. Baseline characteristics of the patients 


Characteristic 


Total 


IPR 


DR 


p-value 


No. of patients (%) 


60 (100.0) 


17 (28.3) 


43(71.7) 




Age (yr) 


42.3±14.0 


44.6±13.2 


41.4±14.3 


0.424 


BMI (kg/m 2 ) 


22.4±2.7 


21.1±2.2 


22.9±2.8 


0.028 


Complete disruption (%) 


53 (88.3) 


14 (82.4) 


39 (90.7) 


0.393 


Injury length (cm) 


2.03±0.8 


2.1±0.8 


2.0±0.9 


0.617 


Incomplete disruption (%) 


7(11.7) 


3(17.6) 


4 (9.3) 


0.393 


Follow-up (mo) 


23.3±10.3 


28.2±6.1 


22.5±11.3 


0.340 



Values are presented as number (%) or mean±SD. 

IPR, immediate primary repair; DR, delayed repair; BMI, body mass index. 
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TABLE 2. Comparison of immediate primary repair and delayed 
repair 





IPR (n=17) 


DR (n=43) 


p-value 


Operation time (min) 


164.7±33.7 


152.6±65.5 


0.476 


TT^tiTYiFitpfl TYInnH lnci'? fmll 

J_Jkj VLLLLCLL LCU kJ L\j\j\^L IUDij \±J.XXy 


623 5+383 2 


719 7+1 061 7 


0.718 


Transfusion (ml) 


412.5±314.6 


432.5±506.8 


0.684 


Stricture (%) 


2 (11.7) 


8(18.6) 


0.709 


Impotence (%) 


3 (17.6) 


12 (27.9) 


0.520 


Incontinence (%) 


0(0) 


2 (4.6) 


1.000 


Time to spontaneous 


27.3±4.8 


191.6±90.9 


< 0.001 s1 


voiding (d) 








Duration of suprapubic 


33.4±5.1 


198.1±93.6 


<0.001 a 


diversion (d) 








Hospital days (d) 


36.3±4.8 


35.2±4.2 


0.645 



IPR, immediate primary repair; DR, delayed repair. 
^Statistically significant. 



571 




a> 

ra 60.0- 

(D 
CD 

£ 40.0 - 
c/j 20.0 - 
0.0 - 

— i 1 1 1 1 1 1 

0 10 20 30 40 50 60 

Follow-up (months) 

FlG. 1. Stricture-free rate at the end of 3 years according to 
management type (dotted line, immediate primary repair; solid 
line, delayed repair). 



complete urethral disruptions. In the IPR group, the mean 
urethral defect length was 2.1±0.8 cm; in the DR group, the 
mean length of urethral defects was 2.0±0.8 cm; there was 
no significant difference between the groups (p=0.617). 
The median duration of follow-up was 20.5 months (range, 
13 to 59 months; mean, 23.3±10.3 months). 

The operating time was 164.7±33.7 minutes in the IPR 
group and 152.6±65.5 minutes in the DR group. The esti- 
mated blood loss was approximately 623.5±383.2 ml in the 
IPR group and 719.7±1061.7 ml in the DR group. There 
were no significant differences between the groups 
(p=0.476 and 0.718, respectively). The volume of blood 
transfusion was also similar in both groups (p=0.684) 
(Table 2). One patient with DR developed a scrotal abscess 
postoperatively that was controlled with conservative 
treatment. 

In 10 patients, urethral stricture occurred at a median 
of 6 months postoperatively (range, 1 to 9 months; mean, 
4.6±2.7 months). Urethral strictures developed in 2 pa- 
tients (11.7%) in the IPR group compared with 8 patients 
(18.6%) in the DR group. This difference did not approach 
statistical significance (p=0.709). The stricture-free rate at 
the end of 3 years was 88.3% in the IPR group and 81.4% 
in the DR group (Fig. 1) (p=0.518). 

The patients who developed stricture underwent single or 
repeat sound dilation or visual internal urethrotomy. No pa- 
tient required an additional open reconstructive surgery. 
Impotence developed in 3 patients (17.6%) in the IPR group 
and 12 patients (27.9%) in the DR group. None of the pa- 
tients in the IPR group developed urinary incontinence 
compared with 2 patients (4.6%) in the DR group. There 
were no significant differences between the two groups 
(p=0.520 and 1.000, respectively). 

Compared with the DR group, the time to natural uri- 
nation and the duration of cystostomy diversion were sig- 
nificantly shorter in the IPR group (mean, 27.3 days and 
33.4 days vs. 191.6 and 198.1; each p < 0.001). The number 
of days spent in the hospital was similar in both groups 



(mean, 36.3 days vs. 35.2 days; p=0.645). 
DISCUSSION 

In our study, we confirmed that the stricture rate, im- 
potence, incontinence, and perioperative complications 
were similar in the IPR and DR groups. Moreover, the pa- 
tients in the IPR group exhibited early recovery of natural 
urination via the urethra and suprapubic cystostomy cath- 
eter removal was earlier in these patients. 

Urethral injury treatments should be designed to re- 
construct urethral continuity and thereby to allow patients 
to void naturally. Also, treatments should prevent compli- 
cations, such as stricture, impotence, and incontinence [2]. 
Traumatic urethral injuries are often accompanied by mul- 
tiple organ injuries. Furthermore, the extent and condition 
of injuries varies greatly [5,9]. In addition, urethral injuries 
are relatively uncommon; thus, there is limited information 
on managing this injury and controversy remains with re- 
spect to the optimal management strategy [2-5] . 

Initial suprapubic cystostomy is the most popular treat- 
ment in the management of anterior urethral injuries 
[10,11]. However, Hadjizacharia et al. [7] reported that all 
patients who had long-term suprapubic cystostomy tubes 
developed strictures. Those authors suggested that the 
urethra is not adequately repositioned and large dis- 
traction may occur, resulting in complicated strictures, 
which often require a complex flap or graft urethroplasty. 
In addition, long-term suprapubic diversion can cause 
problems such as wound infection, urinary tract infection, 
bladder calculi, leakage and dislodgement, and patient dis- 
comfort [2,12] . In our reports, no such effects other than pa- 
tient discomfort were observed. When patients were treat- 
ed with IPR, it was possible to reduce the duration of dis- 
comfort and the course of disease. 

The process of immediate endoscopic realignment of the 
urethra has rapidly progressed owing to modern endouro- 
logic developments. Several studies have reported encour- 
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aging results of immediate endoscopic realignment 
[7,13-15] . Ying-Hao et al. [13] evaluated 16 men who had bul- 
bar urethral disruption with endoscopic realignment and re- 
ported that all cases were successfully treated in a single ses- 
sion without intraoperative or postoperative complications. 
However, so far, there is controversy regarding post- 
operative stricture, complications such as impotence and in- 
continence, and pelvic abscess [16-18]. With attempted ure- 
thral "realignment" over a urethral catheter, the rate of 
stenosis increases from -10 to -65% in incomplete disruption 
and from -75 to -100% in complete disruption [16]. 

According to a previous study, immediate primary surgi- 
cal reconstruction is particularly difficult technically ow- 
ing to the presence of acutely inflamed tissue, hematoma, 
and anatomical distortion. As a result, the surgical out- 
come was poor and complications such as impotence and 
incontinence occurred more frequently [2,3,19] . However, 
there have been few studies on the immediate primary re- 
construction of the urethra. The studies that are available 
involved sample sizes that were too small and were based 
on data that were too old. Also, the studies dealt with the 
posterior urethral disruptions associated with major 
trauma. To our knowledge, this is the first report inves- 
tigating the IPR of blunt anterior urethral injury. 

In our study, IPR provided comparable outcomes to DR. 
The incidence of postoperative stricture was similar in both 
groups (11.7% vs. 18.6%, p=0.709). Complications such as 
impotence and incontinence occurred in both groups with 
similar frequency. It is noteworthy that the time to normal 
urination and the duration of suprapubic diversion were 
significantly shortened in the IPR group. Although we an- 
ticipated that long-term suprapubic cystostomy might in- 
fluence the length of the urethral defect owing to distraction 
during natural healing, no such effects were observed [12]. 

Unfortunately, this analysis did not include a large sam- 
ple size because traumatic anterior urethral injury is rela- 
tively uncommon. Furthermore, because this was a retro- 
spective review, we could not randomize the treatment mo- 
dalities, which may have affected the results through se- 
lection bias. We could not adjust for preoperative factors, 
such as preoperative impotence or urethral stricture owing 
to the retrospective nature of the study. Another potential 
limitation of this study was the relatively short duration 
of follow-up. Future prospective randomized trials should 
be performed to confirm these findings. 

CONCLUSIONS 

This study provides new insights regarding the manage- 
ment of acute bulbous urethra injuries. IPR provided com- 
parable outcomes to initial suprapubic diversion followed 
by delayed reconstruction without increasing the rate of 
complications. IPR also significantly reduced the time to 
spontaneous voiding and the duration of suprapubic uri- 
nary diversion. This approach may be valuable in reducing 
patient discomfort as well as the time required until the pa- 
tient can return to everyday life. 
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